Introduction
============

COPD confers significant burdens of mortality, disability, health care utilization, and costs upon individuals and society. This disease now is the third leading cause of death in the USA[@b1-copd-7-437] and is also responsible for 670,000 hospitalizations, 16 million office visits, and US\$49.9 billion in total (direct and indirect) medical costs yearly.[@b2-copd-7-437] Millions of working days are lost to COPD, further worsening its financial impact.[@b2-copd-7-437],[@b3-copd-7-437]

Despite the public health and economic impact of COPD, the disease remains under-recognized. Patients with early symptoms, such as exertional dyspnea, may interpret them as normal aging or minimize them by reducing activity and not seek medical attention. These factors contribute to delayed diagnoses by health care professionals despite substantial deterioration in health status and increased risk of mortality.[@b4-copd-7-437] Half or more of US National Health and Nutrition Examination Survey III participants with spirometrically demonstrable airway obstruction had never previously received a diagnosis of obstructive lung disease.[@b5-copd-7-437] Proactive diagnosis and care of COPD is important to lessen the impact of the disease. Undiagnosed and unmanaged but progressing COPD may manifest in an acute exacerbation requiring emergency care.[@b6-copd-7-437] Additionally, COPD and lung cancer are closely associated beyond a simple smoking-related link[@b7-copd-7-437] and the incidence of lung cancer is even higher in patients with mild-to-moderate COPD than in those with more severe COPD.[@b8-copd-7-437] Thus, appropriately diagnosing COPD earlier becomes even more important.

Primary care physicians (PCPs) play an important role in the initial recognition and diagnosis of COPD, as for other chronic conditions. Dyspnea, chronic cough, sputum production, and/or history of risk-factor exposure characterize patients at risk.[@b9-copd-7-437] Multiple professional societies' guidelines,[@b9-copd-7-437]--[@b11-copd-7-437] including the Global Initiative for Chronic Obstructive Lung Disease (GOLD)[@b9-copd-7-437] and American College of Physicians (ACP)/American College of Chest Physicians (ACCP)/American Thoracic Society (ATS)/European Respiratory Society (ERS) 2011[@b10-copd-7-437] emphasize use of spirometry to diagnose COPD. Unlike hypertension and dyslipidemia, for which PCPs and specialists alike use criterion-standard diagnostic methods (blood pressure and blood lipid measurement), a diagnostic gap exists for COPD between pulmonologists' standard (spirometry) and PCPs' frequent reliance on symptoms and clinical observations alone.

A further gap is found between respiratory societies' requirement for spirometry to diagnose COPD and the US Preventive Services Task Force's discouragement of spirometry for asymptomatic screening for COPD (despite its recognition that COPD is underdiagnosed).[@b12-copd-7-437] Similarly, ACP/ACCP/ATS/ERS 2011[@b10-copd-7-437] states that there is "no evidence of benefit of using spirometry to screen adults who have no respiratory symptoms." However, spirometry is warranted in patients with wheezing, shortness of breath, or exertional limitations of respiratory origin and who are symptomatic. Unfortunately, patients may deny exertional limitation because they have reduced their activity to avoid dyspnea, thus limiting their reporting of symptoms to their clinician.[@b10-copd-7-437] Very inactive patients with unrecognized COPD may become overtly symptomatic when attempting activities normal for their age and health.[@b10-copd-7-437] Thus, methods are needed to assess patients' respiratory symptoms more realistically and to identify patients at risk for COPD for targeted spirometry. Studies have shown the feasibility of methods for identifying COPD patients among general or high-risk populations.[@b13-copd-7-437]--[@b15-copd-7-437] The use of symptom-based questionnaires to identify patients at risk and conducting spirometry depending on patients' responses may be an appropriate and cost-effective approach.

Many questionnaires have been investigated for COPD risk identification, although their real-world PCP application has lagged behind tool development and validation. Readers are referred to a recent comparative review by Duvall and Frank[@b16-copd-7-437] for more details on specific questionnaires. Calverley and colleagues[@b17-copd-7-437] developed one of the first COPD questionnaires, which was validated retrospectively against the US National Health and Nutrition Examination Survey III database. Price and colleagues[@b18-copd-7-437] prospectively developed a questionnaire to identify COPD risk in smokers not previously diagnosed with respiratory diseases; a subsequent Dutch study[@b19-copd-7-437] used the Price questionnaire by telephone to stratify smokers by COPD risk and invite those at medium or high risk for case-finding spirometry. Hanania et al[@b20-copd-7-437] developed and validated the Lung Function Questionnaire. When tested in primary care practices, this questionnaire had a sensitivity of 82.6% and specificity of 47.8%, with 54.3% correctly classified as with or without COPD based on pre- and post-bronchodilator spirometry and the then-current GOLD criteria.[@b20-copd-7-437] The Clinical COPD Questionnaire[@b21-copd-7-437] is designed primarily to measure symptoms, function, and clinical control in patients already diagnosed with COPD; however, it was used as an initial questionnaire together with the Medical Research Council dyspnea scale in a Swedish primary care COPD screening study.[@b22-copd-7-437] Other COPD patient identification tools include the COPD Assessment Questionnaire[@b23-copd-7-437] and the COPD Population Screener (COPD-PS™, a trademark of Quality Metric Incorporated).[@b24-copd-7-437]

The COPD-PS assesses dyspnea, phlegm, reduced activity because of breathing problems, smoking (≥100 cigarettes lifelong), and age group. Scores ≥ 5 identify patients at risk of COPD with a sensitivity of 84.4%, specificity of 60.7%, and positive predictive value of 56.8%.[@b24-copd-7-437] The COPD-PS has been validated in English[@b24-copd-7-437] and Spanish,[@b25-copd-7-437] in paper[@b24-copd-7-437] and Web-based versions,[@b26-copd-7-437] and with unselected patients presenting to PCPs and respiratory clinics[@b24-copd-7-437] and media-recruited members of the general public.[@b26-copd-7-437] This tool is familiar to the authors and was used in SEARCH I to gain insight into its applicability in real-world practice.

Two-stage screening (first step, questionnaire; second step for those at risk, handheld spirometric device, followed by full diagnostic spirometry for those with abnormal hand-held device measurements) has been advocated[@b27-copd-7-437] to identify patients with or at risk for COPD. Possible advantages of this approach include reduced testing costs,[@b22-copd-7-437] fewer false positives than with unselected screening spirometry,[@b27-copd-7-437] and compatibility with US Preventive Services Task Force recommendations. [@b12-copd-7-437] The second step for patients with at-risk questionnaire scores may measure peak expiratory flow (PEF) or forced expiratory volume in 1 second/6 seconds (FEV~1~/FEV~6~). A study questioning patients on six risk factors, then measuring PEF for those at risk, referred 5% of 5323 presenting volunteers for full spirometry (those with ≥2 risk factors and a PEF \< 70%).[@b20-copd-7-437] PEF is more variable than FEV~1~,[@b28-copd-7-437] thus may not be an optimal second stage.[@b29-copd-7-437] Alternatively, a handheld spirometric device can be used to measure FEV~1~/FEV~6~. FEV~6~ has been shown to be a satisfactory surrogate for forced vital capacity (FVC) that is easier to measure than FVC under field conditions or in impaired/elderly patients.[@b30-copd-7-437]--[@b35-copd-7-437] Handheld devices for FEV~1~/FEV~6~ measurements include the nSpire PiKo-6™ (nSpire Health Inc, Longmont, CO) and Vitalograph^®^ copd-6™ (Lenexa, KS), which have both been validated against regular pulmonary function testing.[@b36-copd-7-437]--[@b39-copd-7-437] PiKo-6 stores multiple sessions' measurements and is designed for home use by one patient, whereas the copd-6 device is designed for ease of use in a practice working with multiple patients daily (eg, it has single-use disposable mouthpieces with a one-way valve to prevent cross contamination). Thus, the copd-6 was considered more suitable for the primary care setting and was selected for the current study. This device has been evaluated in primary care studies in Greece,[@b37-copd-7-437] Spain,[@b38-copd-7-437] and Sweden.[@b22-copd-7-437]

The Screening, Evaluating, and Assessing Rate CHanges of diagnosing respiratory conditions in primary care (SEARCH I) study is designed and initiated to provide insights into whether screening tools (COPD-PS with or without subsequent use of copd-6 to identify patients at risk for COPD) can improve COPD diagnosis rates in routine primary care clinical practice. The aims of this paper are to describe the background and rationale behind the SEARCH I study design, the study design and methods, baseline data (patients' demographics and reasons for index visits), and the questions SEARCH I is designed to answer.

SEARCH I study objectives
=========================

The objectives of SEARCH I were to:

-   determine the impact of a screening and case-finding tool set consisting of the COPD-PS followed by use of the copd-6 in those patients with a COPD-PS score of ≥5, in comparison with usual care alone on the diagnostic yield of COPD in the primary care setting

-   determine the impact of the COPD-PS (questionnaire alone without copd-6 use) in comparison with usual care alone on the diagnostic yield of COPD in the primary care setting

-   explore physicians' actions after implementation of COPD-PS with or without copd-6 in a primary care setting.

Methods
=======

Study design and ethics
-----------------------

SEARCH I was a multicenter prospective cluster-randomized study consisting of three study arms: (1) use of COPD-PS plus copd-6, (2) use of COPD-PS alone, and (3) usual care. Because the direct objects of intervention were not patients but individual participating primary care practices (sites), these were the units of randomization, irrespective of the number of PCPs at a site. However, the number of enrolled patients per site was limited to avoid bias from any one particular site contributing a large share of the study patients. Since the practice sites were the object of the intervention, the study process utilized regional investigators who implemented the study at the primary care sites to reduce observational bias. The practice sites thus were not specifically informed about the study interventions ( particularly about those of the other two arms) or the effects being studied. Also, no additional education on COPD management was provided to participating clinics. The protocol and informed consent materials received approval from central and local institutional review boards. The visit flow chart is shown in [Table 1](#t1-copd-7-437){ref-type="table"}.

Subjects
--------

Each site screened and entered consecutive eligible patients who presented themselves for scheduled primary care visits. Eligible patients were consenting men and women ≥ 40 years of age, literate in English or Spanish. Patients who, in the judgment of site investigators, could not perform arm-specific study procedures were excluded. Enrollment was planned to enter 55 patients per site (across 171 sites) for a total of 9405 patients. Site limitations on enrollment were intended to minimize recruitment bias from disproportionate contributions of any one specific site to the sample. Ultimately, enrollment was expanded to enter 55 patients per site who were not previously diagnosed with COPD according to the site investigator.

Interventions
-------------

The study interventions consisted only of practice use of the COPD-PS with or without the copd-6. The participating sites were aware that the study was investigating the diagnosis of respiratory conditions in primary care and that there were three arms in the study but were not informed of details of the other two arms in which they were not participating. Restricting the practices' awareness of other study arms' interventions was important to reduce a nonspecific influence of study participation on their usual care patterns (Hawthorne effect). Also, sites did not receive any specific additional education about COPD or training on the diagnosis of COPD, as this would have introduced an additional variable and would have interfered with the real-life approach of the study. Post-randomization, sub-investigators at the sites received an arm-specific study description following the concepts of the protocol that provided the background/objective for the study. Regionally located principal investigators had knowledge of all arms of the study protocol and interfaced in a consistent manner with the sub-investigators and their staffs. Randomization of sites to arms was regionally stratified.

Enrolling primary care practices were randomized to one of the three arms:

-   Arm 1: COPD-PS plus copd-6.

    1.  -- Practices randomized to Arm 1 implemented use of both study screening tools and were advised to follow their usual care processes subsequent to use of the tools. Patients answered paper COPD-PS questionnaires and those who scored ≥5 were also evaluated with copd-6.

-   Arm 2: COPD-PS alone.

    1.  -- Practices randomized to Arm 2 implemented use of COPD-PS but not copd-6 and were advised to follow their usual care processes subsequent to use of COPD-PS.

-   Arm 3: Usual care.

    1.  -- Practices randomized to Arm 3 did not receive information about the screening tool(s) and were advised to follow their usual care practices.

### Data collection and outcome measurements

Outcomes were evaluated beginning 8 weeks after the last subject's entry at each site by reviewing medical charts during the 8-week period including Visit 1 to collect data on the endpoints. Clinical diagnoses of COPD were determined from physicians' chart notes and new diagnoses of COPD were determined by comparison of physicians' chart notes with the problem list in the subject's medical chart.

The nested co-primary endpoints (evaluated by hierarchical closed-testing procedure) were: (1) the diagnostic yield of COPD in Arm 1 (COPD-PS + copd-6) versus Arm 3 (usual care) and (2) the diagnostic yield of COPD in Arm 2 (COPD-PS alone) versus Arm 3 (usual care). Diagnostic yield was determined for each site as the proportion of patients with a new clinical diagnosis of COPD out of those patients without a prior diagnosis of COPD.

Documentation of the clinical diagnosis of COPD in study subjects within 8 weeks of Visit 1, ascertained by review of the medical chart of the subject at the primary care site, was the measure to determine the primary endpoint of diagnostic yield. This is based on the methodology adopted by the Research and Development (RAND) Corporation in its appropriateness of care studies to document diagnoses of conditions in a subject's medical chart at the physician's office.[@b41-copd-7-437] The physician documentation of the diagnosis of a condition is considered as a reliable and credible source of information for this type of data, with the understanding that information used by the physician in arriving at the diagnosis may not always be readily available in the medical chart.[@b40-copd-7-437]--[@b42-copd-7-437] This is especially so for COPD, where spirometry results may not be documented, or spirometry may not even be performed, in some subjects with a clinical diagnosis of COPD. It was expected that the 8-week follow-up period including Visit 1 would be sufficient to allow for the scheduling of referrals for pulmonary function test (PFT) or pulmonologist consultation (if ordered at Visit 1) and, in most cases, to receive, review, and record the relevant information from those referrals in the medical chart.

Secondary endpoints compared the diagnostic practice pattern of COPD assessed from physicians' notes in medical charts within the 8-week period including Visit 1 (proportion of consenting and previously undiagnosed subjects with either a new clinical diagnosis of COPD assigned at Visit 1, a referral to pulmonary function testing or to a pulmonologist, or a prescription of new respiratory medication) between Arms 1 and 3 and between Arms 2 and 3.

The diagnostic practice pattern endpoint assessed the impact of the screening tool(s) (COPD-PS alone or COPD-PS and copd-6) on physician actions related to a possible clinical diagnosis of COPD.

Safety was assessed by any serious adverse events reported with study-related procedures and any serious adverse events reported by subjects taking Boehringer Ingelheim (Ridgefield, CT) products.

### Statistical methods

Primary and secondary endpoints per site were derived from the data of all consenting entered subjects without a prior diagnosis of COPD. Analysis of the primary and secondary endpoints per site accounted for the effects of site-based clustering of subjects, which are inherent in a cluster-randomized study design.

The primary endpoint is to be evaluated using an analysis of variance including the fixed effects of intervention arm and region. To account for differing numbers of patients at each site with no prior diagnosis of COPD, the analysis will be appropriately weighted and adjusted for the number of patients per site. The following hierarchical closed testing procedure will control for Type I experiment-wise error and thus utilize a one-sided alpha equal to 0.025.[@b43-copd-7-437] An initial test will determine superiority of Arm 1 versus Arm 3 in the diagnostic yield of newly diagnosed COPD. If this initial test is significant, then the superiority of Arm 2 versus Arm 3 in the diagnostic yield of newly diagnosed COPD is to be determined in the same way; if the initial test is not significant, the Arm 2 versus Arm 3 comparison will be descriptive only. Comparison results will be expressed as adjusted least-squares mean differences between arms with standard errors, 95% confidence intervals (CIs), and *P* values; significant differences will be recognized as lower CI \> 0 with level of significance given by the respective *P* values.

To assess whether intervention arm effects are homogenous across regions, a sensitivity analysis is planned using the statistical model used in the primary analysis but also including a term for any arm-by-region interaction. To account for differences in the number of primary care sites per intervention arm and region, the Type II sum of squares (using PROC GLM in SAS^®^ software, v 9.2; SAS Institute, Cary, NC) is to be used in this analysis for comparing effects of intervention arms.

An additional sensitivity/confirmatory analysis is planned, fitting a negative binomial distribution to the site counts of newly diagnosed COPD patients, accounting for differing numbers of patients at each site with no prior diagnosis. As well, an analysis at the patient level is planned to analyze the logits of the binary variable of new diagnosis of COPD (or not), including in the statistical model a random effect to account for the clustering effect inherent in the study design.

The secondary endpoint of diagnostic practice pattern will be analyzed using the same analysis of variance model described for the primary endpoint and utilize a one-sided 0.025 level of significance.

Summary statistics will be computed for continuous variables, with frequencies (N%) given for categorical variables.

### Rationale for sample size

Enrollment was planned to include 171 primary care sites (clusters) to be randomized 1:1:1 to the study arms (57 sites per arm; 55 subjects with no prior diagnosis of COPD per site, for a total of 9405 subjects \[3135 subjects per arm\]). Planning of sample size and analysis procedures took into account the correlations among observations within sites expected with cluster randomization. The intracluster correlation coefficient (ICC; ρ) captured the proportion of the total (between + within) variability attributable to primary care sites (clusters). This coefficient, along with the cluster size, determined the design effect. The number of subjects evaluated at each PCP site (cluster) represented the cluster size (m): design effect = \[1 + (m − 1) × ρ\]. The ICC value for this study was estimated at 0.0185, which was the median ICC value of all variables studied in a similarly designed cluster-randomized diabetes study of Vermont primary care practices,[@b44-copd-7-437] yielding an assumed cluster design effect of 1.999.

Diagnostic yield of COPD in primary care practices is not known and may show geographic or other variability. In a National Committee for Quality Assurance survey of new COPD diagnoses in adults over 40 across five diverse health insurers,[@b45-copd-7-437] diagnostic yield found an average of 0.3% with a range from 0.25% to 1.57%. Based on this data, a diagnostic yield of 1.5% was assumed for the usual care intervention arm (Arm 3). Assuming that intervention with the COPD-PS and COPD 6 (Arm 1) will result in an increased diagnostic yield of COPD compared with intervention with COPD-PS alone (Arm 2), sample size was calculated for adequate power to detect a difference when comparing Arm 2 and Arm 3, which also assures adequate power for comparing Arm 1 and Arm 3. Since the COPD-PS has a positive-predictive value of about 56%, and assuming COPD prevalence is 5.5%, the use of the COPD-PS alone could result in a diagnostic yield of 3%, translating into a 1.5% difference in diagnostic yield compared with the assumption of 1.5% diagnostic yield in the usual care arm (Arm 3). [Table 2](#t2-copd-7-437){ref-type="table"} shows the sample size calculations resulting from the assumptions discussed.

Study demographics and reasons for index visits
===============================================

Demographics and prior diagnoses of COPD
----------------------------------------

[Table 3](#t3-copd-7-437){ref-type="table"} shows the entered practices and subjects by region. Actual enrollment from 168 primary care practices was 9754 subjects with 9704 entered into the study; 8770 with no prior diagnosis of COPD. For the 8770 subjects with no prior diagnosis of COPD, the mean age was 60.2 ± 12.6 years; there were 5211 women (59.4%) and 3559 men (40.6%). Ethnic proportions were 82.9% Caucasian, 10.2% African-American, 5.4% Asian, 0.9% Native American/Inuit, 0.4% Hawaiian/Pacific Islander, with 0.1% not responding; 19.6% of participants were Hispanic/Latino, 79.5% non-Hispanic, with 0.9% not responding. Smoking history showed 17.2% current smokers, 31.8% ex-smokers, and 50.1% nonsmokers, with 0.9% not responding.

Index visits
------------

Subjects' reasons for index visits were: annual physical, 24.4%; respiratory issues, 3.7%; other, 70.4%; with 1.5% not responding.

Discussion
==========

SEARCH I was a real-world study in primary care clinics, evaluating the effect of the COPD-PS questionnaire used both with and without the copd-6 handheld spirometer compared with usual care on COPD diagnosis rates and practice patterns. Because the evaluations of interest were changes in diagnostic rates and practice patterns, SEARCH I used a cluster design in which the PCP practice, not the subject, was the unit of randomization. To represent general practice patient populations, SEARCH I consecutively enrolled consenting consecutive patients aged ≥ 40 years presenting for primary care appointments. A total of 9704 subjects from 168 practices participated, with considerable geographic diversity across the USA. The last subject's entry to SEARCH I occurred on August 5, 2011, chart abstracting was completed on October 28, 2011, and database lock occurred on December 2, 2011. Results will be presented at congresses in 2012/13 and published in a primary paper.

Spirometric screening of all asymptomatic adults for COPD is expensive and is discouraged by the US Preventive Services Task Force[@b12-copd-7-437] and the 2011 ACP/ACCP/ATS/ERS guidelines.[@b10-copd-7-437] Conversely, focusing on specific subsets of patients (eg, current smokers or elderly smokers) may miss other patients with unrecognized COPD in the general population.[@b46-copd-7-437] Two-stage screening using a symptomatic questionnaire and an inexpensive handheld device is expected to reduce costs of case finding (the cost of the copd-6 device is about one-tenth that of an office spirometer[@b47-copd-7-437]). Two-stage screening identifies candidates for full spirometry who have a high pre-test probability of having COPD[@b48-copd-7-437],[@b49-copd-7-437] and can be implemented with a follow-up visit for diagnosis and management plan for COPD.[@b9-copd-7-437] Thus, SEARCH I employed the COPD-PS symptom-based questionnaire for initial identification of subjects at risk for COPD, either on its own or followed by copd-6 handheld spirometry in a twostage screening protocol to identify candidates for a clinical diagnosis of COPD that should be followed by a spirometric diagnosis. SEARCH I assessed effects of these COPD screening tools in day-to-day practice within a real-world primary care patient population.

SEARCH I was designed to answer two questions: (1) How does use of COPD-PS followed by copd-6 or use of COPD-PS alone, as compared with usual care, affect diagnostic yield of COPD in consecutive unselected primary care subjects with no prior diagnosis of COPD and ≥40 years of age? (2) What actions (assigning a clinical COPD diagnosis at the same visit, referring subjects for pulmonary function testing and/or to pulmonologists, or prescribing respiratory medications) do clinicians engage in after using COPD-PS with or without subsequent copd-6 as compared with usual care?

Each aspect of the study design was intended to preempt a potential difficulty. The study structure built around regional principal investigators was intended to reduce the Hawthorne effect and guard against observation bias. Regional investigators controlled the protocol information available to participating practices; each practice knew generally that this was a study of respiratory diagnosis practice patterns but was not aware of the practice interventions applied in study arms other than its own. To minimize interference with the real-life approach of the study, participating primary care sites did not receive any specific additional education about COPD and training on the diagnosis of COPD. New clinical diagnoses of COPD were ascertained by medical record abstraction (the RAND Corporation criterion standard method). The 8-week time frame, including the day of the patient visit for chart review, was based on a consensus of the time required for practice-based interventions to show an effect. Participants determined to have a prior diagnosis of COPD according to the site investigator were excluded from the denominator when proportions of newly SEARCH I-diagnosed subjects were computed. The secondary endpoint of diagnostic practice pattern comprised multiple surrogates for a clinical diagnosis of COPD -- not only diagnosis itself at the initial visit but also referrals to pulmonary function testing or pulmonologist visits as well as new prescriptions of respiratory medications within 8 weeks following Visit 1.

Potential limitations of SEARCH I include the lack of protocol-mandated follow-up spirometry for subjects receiving new clinical diagnoses of COPD. It can be expected that from one-third to possibly one-half of the subjects with a clinical diagnosis of COPD will receive spirometry.[@b50-copd-7-437] However, mandatory follow-up spirometry would have multiplied logistical challenges -- for example, maintaining subjects' participation beyond the 8 weeks until medical records had been abstracted -- as opposed to conducting subjects' study procedures only at Visit 1. The choice of an 8-week window from Visit 1 to the follow-up medical record abstraction to identify a new clinical diagnosis assumed that 8 weeks would suffice for subjects to attend an appointment for spirometry and the primary care provider to receive and chart the results. A longer time window would have allowed for longer delays in referral appointments. Finally, no prior-year historic data have been collected from participating sites, so any potential changes of practice in the usual care comparison arm could not have been detected.

Conclusion
==========

COPD is frequently underdiagnosed or misdiagnosed.[@b14-copd-7-437],[@b51-copd-7-437]--[@b53-copd-7-437] A simple, self-administered, self-scored, validated tool in the form of a questionnaire to identify individuals at risk for COPD can increase awareness and earlier symptom recognition by patients and physicians. The subsequent use of a handheld spirometer in those patients identified as at risk for COPD could be a feasible and effective way to detect patients with airway obstruction, facilitating definitive spirometric diagnosis and addressing the gap in primary care in the diagnostic approach to undetected COPD. Implementation of such a two-stage screening process in the primary care community would assist physicians in identifying individuals at risk for COPD who should be considered for a clinical diagnosis of COPD and would need a diagnostic spirometry follow-up assessment. PCPs have an opportunity to initiate recognition and proactive management of COPD, striving for earlier smoking cessation, reduced exacerbations, and improved outcomes. Results from SEARCH I will provide data on the real-world impact of the COPD-PS and copd-6 screening tools on COPD diagnosis and management in 168 primary care practices in multiple US regions.
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###### 

Data collection schedule

  Study period                                                          
  ----------------------------------------------------------------- --- ---
  Informed consent                                                  X   
  Inclusion criteria                                                X   
  Demographics                                                      X   
  Smoking history                                                   X   
  Concomitant diagnoses[a](#tfn2-copd-7-437){ref-type="table-fn"}   X   
  Respiratory medications                                           X   X
  COPD-PS™ questionnaire (Arm 1 and Arm 2)                          X   
  copd-6™ measurements (Arm 1)                                      X   
  Serious adverse events                                            X   X
  Medical chart review[b](#tfn3-copd-7-437){ref-type="table-fn"}        X
  Termination of study                                                  X

**Notes:**

Recorded from the medical chart problem list at Visit 1. The problem list had to be copied at Visit 1 prior to the subject office visit with the sub-investigator;

For collecting data on the endpoints, beginning 8 weeks after the last entered subject completed Visit 1 at each site; the information via medical chart review was recorded for the 8-week period following Visit 1 (includes Visit 1).

**Abbreviation:** COPD-PS, COPD Population Screener.

###### 

Total sample size for various scenarios, assuming a diagnostic yield rate for control group to be 1.5%, the rate for treatment group to be 3% and intracluster correlation coefficient = 0.0185[a](#tfn6-copd-7-437){ref-type="table-fn"}

  Patients per site   90% power   85% power   80% power                  
  ------------------- ----------- ----------- ----------- ----- -------- -----
  50                  11,850      237         10,200      204   9000     180
  55                  12,540      228         10,725      195   9405     171
  60                  13,140      219         11,160      186   9720     162
  65                  13,650      210         11,700      180   10,335   159
  70                  14,280      204         12,180      174   10,710   153
  75                  14,850      198         12,600      168   11,025   147
  80                  15,360      192         13,200      165   11,520   144
  85                  16,065      189         13,770      162   11,985   141
  90                  16,470      183         14,310      159   12,420   138
  95                  17,100      180         14,820      156   12,825   135
  100                 17,700      177         15,300      153   13,200   132

**Note:**

Based on sample size calculations using PROC POWER in SAS^®^ (v 9.2; SAS Institute, Cary, NC).

###### 

Subjects and primary care practices entered into the study by region as of January 31, 2012

  Region              Number of centers   Number of patients entered
  ------------------- ------------------- ----------------------------
  St Petersburg, FL   27                  1648
  Kentucky            14                  884
  San Francisco, CA   36                  2027
  Virginia            9                   451
  Minnesota           15                  875
  Oregon              21                  1287
  Michigan            11                  555
  Miami, FL           17                  979
  Los Angeles, CA     18                  998
  Total               168                 9704
